Over the last 4 decades, the prevalence of obesity in children and adolescents has increased 10-fold worldwide.[@b1-jomes-28-4-213] Excessive weight gain occurring in early childhood leads to a greater degree of obesity in adolescence and adulthood.[@b2-jomes-28-4-213],[@b3-jomes-28-4-213] A large number of studies on obesity in childhood and adolescence have been conducted, as it is a significant public health concern for obesity-related cardiovascular and metabolic disease morbidity and mortality.[@b3-jomes-28-4-213],[@b4-jomes-28-4-213]

Numerous studies have reported postnatal factors associated with childhood and adolescent obesity, such as low birth weight, high-protein formula feeding, and rapid weight gain in infancy,[@b5-jomes-28-4-213]--[@b7-jomes-28-4-213] and several investigators have shown interest in the association between rapid weight gain in the first 2 years of life and increased subsequent risk of obesity.[@b8-jomes-28-4-213],[@b9-jomes-28-4-213] Rapid infant weight gain is defined as an increase of \>0.67 in weight-for-age Z-scores between two time points during the first 2 years of life.[@b8-jomes-28-4-213] The proportion of rapid weight gain in infancy varied from 10% to 50%,[@b9-jomes-28-4-213] and it is associated with a higher risk of obesity in childhood.[@b8-jomes-28-4-213],[@b9-jomes-28-4-213] The exact mechanism of rapid infant weight gain remains uncertain. Some researchers proposed that infants with rapid weight gain have higher insulin resistance, central fat deposition, general fat accumulation, and microbiota.[@b9-jomes-28-4-213]--[@b11-jomes-28-4-213] Risk factors related to rapid infant weight gain include low birth weight,[@b12-jomes-28-4-213] formula feeding,[@b12-jomes-28-4-213] and higher protein intake.[@b6-jomes-28-4-213] Low birth weight has been related to excess adiposity, and formula feeding is considered a more important risk factor in rapid weight gain than breastfeeding.[@b12-jomes-28-4-213]

The studies assessing childhood adiposity used several measurement techniques including weight, height, body mass index (BMI), waist circumference, skinfold thickness, bioelectrical impedance, dual energy X-ray absorptiometry, magnetic resonance imaging (MRI), computed tomography, and ultrasound. Although BMI has a high correlation with adiposity, it has limitations in measuring total body adiposity and distinguishing between fat and muscle. MRI is considered the gold standard for measuring adiposity and differentiation of body fat depots, and it is suitable for children due to the lack of radiation exposure.[@b13-jomes-28-4-213] A population-based prospective cohort study by Vogelezang et al.[@b14-jomes-28-4-213] investigated the associations of fetal and infant weight change with visceral fat index, pericardial fat index, and liver fat fraction as measured by MRI. This study is particularly relevant since visceral and organ fat are related to an increased incidence of cardiometabolic disease.

The exact period of rapid weight gain during infancy that is predictive of obesity in adolescence and adulthood is unclear. Ong and Loos[@b15-jomes-28-4-213] reported that rapid weight gain from birth to 2 years was associated with a 2- to 3-fold increased risk of obesity later in childhood and adulthood, and the period of rapid weight gain and age at outcome assessment largely influenced this relationship. Feldman-Winter et al.[@b16-jomes-28-4-213] found that infant weight gain in the first week of life is significantly related to overweight at the age of 2, regardless of birth weight. Another study suggested that rapid weight gain during the first week of life is a determinant for the development of obesity.[@b10-jomes-28-4-213] A systematic review determined that rapid growth during the first years of life is associated with obesity during the course of life.[@b8-jomes-28-4-213] Intervention strategies in preventing increased weight gain during the first year of life were more effective than the second year of life.[@b17-jomes-28-4-213] A study examined the relationships between breast and formula feeding trajectories among birth weight and weight at 7--12 months of age, and a lower percentage of breastfeeding in high birth weight infants showed higher weight at 7--12 months of age, suggesting an initial target for obesity-prevention programs during the first 6 months of life.[@b18-jomes-28-4-213] Larqué et al.[@b7-jomes-28-4-213] advised that increases in body weight Z-score \>0.67 standard deviation should be avoided from birth to 6 months. More significant intervention effects were reported with weight gain during 0--6 and 0--12 months, but not between 0 and 24 months.[@b14-jomes-28-4-213],[@b19-jomes-28-4-213] The study by Vogelezang et al.[@b14-jomes-28-4-213] suggested that both fetal and infant growth influence childhood adiposity and emphasized the need to implement strategies to prevent obesity later for infants with fetal growth deceleration followed by postnatal growth acceleration. However, it could be biased since they analyzed weight change together over the periods 0--6 months, 0--11 months, and 0--24 months, and further investigation is required to identify the exact timing of rapid infant weight gain related to childhood obesity.

In conclusion, knowledge of the specific critical periods in infancy leading to obesity may help determine effective preventive strategies. Further studies are needed to elucidate infant growth patterns, as prevention of rapid infant weight gain could help reduce the risk of adult obesity.
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